NEW DRAGON-FLY NYMPHS IN THE UNITED STATES
NATIONAL MUSEUM.

By Jayes G. NERDAM.
Of Lake Forest Colleye, Lake Forest, llinois.

The immature Odonata in the United States National Musenm have
come together during a long period of years from many diverse and
almost accidental sources.  Save for a few specimens colleeted by Dr,
Charles V. Riley, and sent to Dr. Ii. Hagen many vears ago. two
Columbia River species donated to the Muscum by Dr. H. Hagen. and
a few Ilinois species donated hy myself. they have 1ot hitherto been
studied.  Recently, while examining and naming the nyvmphs of this
eollection, it became apparent that some interesting undescribed forms
were at hand. and that their carveful study would throw light on the
interrelationships of the eroups to which they belong: and then the
preparation of this paper was undertuaken.

Concerning the sources of the material from the National Museum
hereinafter deseribed, I am indebted to Mr. Rolla P. Currie. of that
institution, for the following data:

A number of nymphs were collected in Arizona in the summer of
1901 by Messrs. Ho S, Barber and E. AL Schwarz: several bred speci-
mens, and others. are from the collection of Messys. 11 G. Hubbard and
E. A. Schwarz, and were taken, principally. in Michigan, Florida, and
the West; a large number of nymphs were contained in the colleetion
of insects from Java made in December, 1896, by Mr. D. G Fairchild,
of the United States Departiment of Aericulture: single speeies were
obtained in the Congo by Mr. J. H. Camp, of Lima. Ohio: in Miya-
zaki, Japan, by Rev. Cyrus M. Cluk: in Nicaragna, by Dr. Charles
W. Richmond: in the Gulapagos Islands. by Dr. G Bauver, of Clark
University: in the Yellowstone, by Dr. C. ITart Merriam. and in Culi-
fornia by Mr. Albert Koebele, of the Depurtment of Agriculture.  In
addition to these there is quite a collection from various parts of the
United States made by the United States Fish Commission. though
the majority of the speciinens helonged to species the nymphs of which
have previeusly been deseribed.
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To the Museum material have added from my own collection speci-
mens of fifteen additional species representing seven genera in which
no immature stages have hitherto heen described.  These are species
that have eome from sources outside the geographical or systematic
range of my former papers.  They have been collected for me hy
cenerous correspondents and friends during the past ten years.  Some
from Mr. Adolph Hempel were collected near Gotha, Florida, and in
o Paulo, Brazil.  Some from Mr. F. G. Schanpp were collected at
Shovel Mount, Texas.: some from Mr. F. C. Willard, at Tombstone,
Arizona: some bred specimens from Stanford University collection
were sent me by Prof. V. L. Kelloge: and good finds of single species
were made by Dr. John M. Stowell, at San Jose, California, Mr. E. B.
Williamson, at Fort Wayvne, Indiana, Prof. R. €. Osburn and Mry. S.
Bethell at Seattle. Washington.
The tollowing species are deseribed herein:

Suborder ANISOPTERA.

Species. Locality. Collector.
1 Gomphoides stigmatus - ... ... ... Shovel Mount, Texas .. __... F.G.Schaupp.
. Phyllogomplius wttoops? oo ... ... CONZO. .ol .. JUILL Camp.
3. Ophiogowplus bison* ... .o oLl Lake Tahoe, ¢ . ITubbard and Schwarz.
L Gowmphus minutos® o0 o 0o o oLl Florida _........__._.... { Do.

5. Gomphus eonfraternus?  oooooo ool ORERDDc aaao0s cooomaan Samuel Henshaw.

5. Gomplins sobrinns? oo ... Seattle, Washington .. R.C. Osburn.

. Dromogomphus spoliates . .o . .. Fo it Wayne, Indiana . .12, B. Williamson.

S. Staurophlcbict veticwlata. ... ... PAZON o veemaeenne . Charles W. Richmond.
L dnaxlongipes? .o ... Jamaica... ... IHHubbard and Seliwarz.
L Anae guttatus? oo Java ool D. G. Fairchild.

. LEsehna galapagoensis .o oo ool Chatham Island r(mlu]mgml . Baur.

2, Corduleguster dorsalis? ..o ... .. Yellowstone C.IL. Merriam.

3. Corduleqaster diadema* .
. Paltothewmis lincatipes. .
5. Dythemis vclox? ...
b Rhyothemis phyllis? ...
. Crocothemis sevvilia? ..
3. Orthennis forraginea ..
9. Orthetram h[/[ululu
0. Libeltulid gru.? sp.?
21. Libellula wtumm* o
Libellula forensis* . ..
23. Nympetram madiduwm
24, Trithemis anrora?. ..
25. Diplacodes trivialis. .
5. Trithemis winuscula.
27. Micrathyria pallida. .
A8, Tramew euryale?

F. €. Willard, H. 8. Barber.
A. Koebele.
U7, 8. Fish Commission.
D.G. Fairchild.
Do.

F. G.Schaupyp.
D.G. Fairchild.

Do,
J. M. Stowell, V. L. Kellogg
\ Bethel.
Chauneey Juday.
D. G. Fairchild.

-

California .
Olympia, \V
: T“m Lakes, Cotorado

Do.
Adolph Hempel.

| 0.
D. G. Fairchild.

29. drchilestes graudis ..o oo oL ATIZONA ..o F.C. Willard.

30. Argia fumipennis . ... Florida ....... weeoo... Adolph Hempel.

Blo drgi@ap.?e vt Rocky Mountains........... 2. A, Forbes, 1. D. A. Cocker-
ell, and others.

32, Telagrion dackil? cooooooiiiieiiaiianaa. Florida ...........o..... .. Adolph Hempel.

33, Telebaxis salva® .. .. . . ... ...l N8B0 600 0caaaa0000a06 0 0 0 F. (. Schaupp.

34 deanthagrion eheliferam* ..., Brazil. . ... ... ... .. Adolph Hempel.

35. Hesperagrion i«l: rodoxuia® (oo AR o ooo000ss0a00000000+, F. €. Willard.

36. Leptobasis sp?. ..o o il Porto Rico . August Busek.

Among these it will he observed are fifteen genera of which no
nymphs have been deseribed hitherto. New types of nymphal strue-
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the list.  In addition to the above there are included in this piper
additional deseriptive notes or fignres, or both. of the following <pecies
- R < -~
which have already heen noticed elsewhere:

ture are represented by Nos. [, 2050 [ b6 IS, 23, 27, 29, and 32 of

Species. Locality. Collector,
e ~
37. Epophlthalniic clegans. ... . Japan..o.oooooo . Rev, ¢ M. Clark
3N, Dulhewds fugae? ceeeeieoo. New Mexico oL, L. T. D. A Cockerell
39, Pantala fluveseens oo oo o o Java ooooooooooo . G, Fairehild
0. Hyponcura lagens ... oL New Mexico oo T. Do AL Corkere

Namies followed by 2 in the above list are of doubtful specific deter-
mination: the speecies marked with * were hred by the collector named.
That so many not bred are not marked with / is due to the fuet that
I have been able to examine satisfactorily the venation in the nymphal
wings and to recognize the speeies thereby.,  This means of determin-
ing miscellancous nymphs ix of remarkable valne. It has not heen
used by other authors, and was not used by myself in the work done
for my earlier papers.  Its application requires well-preserved speci-
mens old enough to have the adult venation well developed vet not
near enough transformation for the wings to he crumpled within their
sheaths. 1f the cleaner, more transparent (more recently moulted)
nymphs he selected. and their wings cavefully removed by cutting off
at the base with a sharp razor. mounted and examined with a micro-
scope, the venation may be studied in them almost as well asin the
adult.  Save for ultimate fusions (as of the sectors of the arculus) the
correspondence is exact.

Subtamily (GcOMPITTIN A0
GOMPHOIDES STIGMATUS Say.
Plate XXXVIII, fig. 1. ’

Nymphs and exuvize and imagos, the last in some numbers. from
Shovel Mount, Texas, collected by Mr. F. G. Schaupyp.

Length 34 mm., abdomen 23 mm.. hind femur 5.5 mm.: width of
head 6 mm.. of abdomen 7 mm.

Body clongate, depressed evlindrie. hairy at the sides.  Head thick.
pointed and declined in front, with scar-like corrugations behind the
eves, and a conspicuous bare scar on either side of the median line in
the rear. Antenna declined upon the labrum. the two basal segments
globular, the second half us large ax the tirst. the third twice ax long
as hoth basal together, depressed, clavate, incurved at the apex. and
seurfy hairy along its thick margins. the fourth segment 2 conspicions
upturned conic rudiment about as long as the second segment. Labium
(Plate XLIII, fie. 1) of moderate size. the hinge reaching posteriorly as
far as the mesothorax, mentun very gradnally widened to the bases of

Proc. N. M. vol. xxvit 03——48
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the lateral lobes.  Median lobe very strongly convex, nearly semi-
cireular, with a long fringe of flattened scales along its free bhorder.
Lateral lobes rather short, stout. Movable hook long, arcurate, end
hook short and strong and moderately ineurved. Inner margin with
a series of about a dozen minute quadrangular teeth, diminishing in
size proximally and extending upon the hase of the end hook, where
the last two or three are likewise smaller. p

Thorax somewhat compressed.  Prothoracie disk flattened. continu-
ing the slope of the top of the head. hearing a pair of large hare scars
connected by a line across the middle.  Legs closely appressed to the
body. the fore and middle tibize very hairy and armed with small
recurved bhurrowing hooks.  Middle legs slightly eloser together at
base than are the fore legs, and about half as far apart as are the hind
legs.  Wing cases reaching the middle of the fourth abdominal seg-
ment.

Abdomen widest before the middle, slowly tapering to the tip and
little depressed.  Dorsal hooks on segments 2-9 regularly increasing
in length and sharpness posteriorly. Lateral spines on segments 7-9
minute, straight, appressed, much smaller than the dorsal hooks on the
corresponding segments.  Middle abdominal segments of equal length,
segment 8 slightly longer, 9 one-fourth longer. and 10 one-half longer
than these.  Appendages ax long as the ninth segment, slender and
sharp, the laterals scarcely shorter than the others.  The ventral lon-
gitudinal grooves of the abdomen end just within the lateral spines of
the ninth segment.

But one of the nymphs is in a sufliciently good state of preservation
for making out the venation of the wings, but in this one I have been
able to compare the venation in close detail with that of the wings of
Gomphoides stigmatus, and have found entire agreement.

PHYLLOGOMPHUS ZATHIOPS Selys?
Plate XXXVIILI, figs. 2, 3.

*No. 28014, Congo, J. H. Camp.” Length 42 mm.. abdomen 30
mm., hind femur 5 mum., width of head 6 nun., of abdomen 9 mm.

Body elongate, widest across the middle of the abdomen, moderately
depressed.  Head depressed, rather broadly triangular, with obtuse
angles.  Labrum prominent, with a dense fringe of tawny hair that
ix continued laterally heneath the eyes. ending there in a long, con-
spicuous tuft.  Ocelli well marked. the lateral ones touching the eyes.
Labium (Plate XXXVIIL, fig. 3) reaching posteriorly as far as the rear
of the prothorax; mentum flat, with parallel side: median lobe angu-
lately concave in front, its horder armed with about a dozen spinelike
teeth on each side that are longest externally: lateral lobes moderate,
with long movable hook: end hook arcurate, slender, with a comb of
12-15 straight spinelike teeth on its inner margin, longest proximally,
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where they suddenly end opposite the base of the movabie hook. T lnm-
scars (areas destitute of the general scurfiness of the skin) upon the
rear of the head, with a low transverse ridee on the rear of the hoad
behind them.

Prothorax depressed, with a pair of large dorsal sears.  Legs <hort;
burrowing hooks of the fore and middle tibiae well developed: tarsi
2:2:3-jointed: femora and tibie with lateral have lines. and lLuteral-
fringes of long hair on their edges.  Wing cases reach the middle
of the fourth abdominal segment.

Abdomen bare: segments about equal in length as fur as the ninth,
the tenth triquetral. twice as long as the ninth: appendages almost as
long as the ninth segment; equal.  Dorsal hooks on scoments 2-4,
pointed on 2 and 3, obtuse on 47, pointed on N and 9. and fongest on 9.
Lateral spines on <('(r'11)011t.\' S and 9 short. divergent.  Prominent lat-
eral scars on segments 3-9.

A single full-grown specimen, taken at the heginning of transforma-
tion and pinned. It is a highly interesting form, very distinet from
all that have been described hitherto. 1 have veferrved it to /7% yllo-
gomphus because its size and its locality allow this, and especiatly
beeause I have been able to observe what are practically the adnlt
structures in wings and antennwe, and these correspond very well.
Unfortunately I have not scen the adult 72 yllogomphius, and have heen
obliged to make my comparisons with the printed statements not
very detailed—of published deseriptions. By removing the wings of
one sl(lc from their loosened sheaths, softening them. and then spread-
ing an exceedingly delicate and tedious operation — I have
been db]e to make out enough of the details of the venation of the
adult to admit of settling the question of the correctness of the generice
reference, at least, by anyone who has the adult 72%hyllogomplins for
comparison,

Ante and post nodals are in the fore wing 17 and 13, and in the hind
wing 12 and 16, respectively. The triangles and snpertriangles are
free from cross veins. The triangle of the fore wing is followed by

3:8:2:3:2:3 and then an increasing number of cells: of the hind wing,
by 1:2:2:2:2:3:3:3:3 and then an inereasing number.  The bridge is
long and there are in both wings four .n(lu(lml cross veins hetween
the subnodus and the oblique vein. and about three others included
before the subnodus.  The stigma has a brace vein at its inner end,
and covers five eross veins hesides (shown elearly only in hind wing of
this specitien). In the fore wing there are eleven unbiseeted eells

the fork of veins M, and M,. There appear to be three lll(‘(“()-«‘]ll)il:ll
cross veins before the triangle in the fore wing. and two in the hind
wing. and the cubitus seems to run to the hind angle of the triangle
without being angulaied in either wing.  There is no anal loop. veins
A, and A, being rather wide apart at hase with two cells between
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them, the number hetween increasing toward the hind margin.  The
anal triangle is three-celled.  Tn the relative length of the apical seg-
ments of the ubdomen the nymph seems to vesemble Zhyllogom plius
rather than Newrogomplos.

OPHIOGOMPHUS BISON Selys.
Plate NXXVIII, figs. 4, 5.

Cast skin of female bred specimen.  Collection of Hubbard and
Schwarz, Lake Tahoe, California (no date); also, a cast skin of a
nule imago with fragments of the imago in aleohol: also two nymphs,
one of which was very near transformation.

Length, 28; abdomen, 17 mm.; hind femur. 45 mm.: width of head,
5.5 mm.: of abdomen, 8 mm.

Body stout, moderately depressed, skin granulate: face strongly
declivous: antenna with third segment strongly flattened, twice as
long as the two basal segments together; segment four very rudimen-
tary: a hairy tubercle hetween the base of the antenna and the eye;
labium (Plate XXXVIIIL, fig. 5), with the mentum a little longer than
wides sides parallel, strongly contracted at basal third; median lobe
well rounded with a border of flat hrown denticles and a fringe of thin
scales: lateral lobe small with a short stout movable hook and no end
hook at all. but the end obtusely rounded and the inner edge straight,
armned with a series of numerous minute, quadrate denticles. A trans-
verse row of scars across the rear of the head, ending laterally upon
the summit of the prominent hind angles.  Legs short, thinly fringed
with hair on their edges; burrowing hooks of fore and middle tibix
small. The wing eases reach the buse of the tifth ahdominal segment.

Abdomen stont, chiefly narrowed posteriorly on the eighth and
ninth segments: segments of about equal length as far as the ninth;
the tenth much shorter. especially on its dorsal side.  Appendages
longer than the ninth segment, the superior declined at tip, as long as
the mferiors, laterals one-fourth shorter. Lateral spines on segments
6-9 well developed, fringed with tawny hairs externally.  Dorsal
hooks strongly developed on segments 2-9, erect ,on the fore. and
posteriorly directed on the hinder scgments.

GOMPHUS MINUTUS Rambur.
Plate XXX VIII, fig. 6.

Male and female specimens hred. Collection of Iubbard and
Schwarz, Crescent City, Florida.

Length, 30 mim.; abdomen, 20 mm.: hind femur, 5 mm.: width of
head, 5 mm.: of abdomen, 6 mm.

Body slender.  Skin scurfy pubescent.  Antenna with the slender
third segment four times as long as the second, the tirst twice as long
as the second. the fourth segment a very minute rudiment. Labium
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{Plate XLIT, fig. 2) moderate, reaching posteriorly hetween the hases
of the fore legs: mentum one-third longer than hroad. sliehtly widest
in the middle and tapering both ways to the ends: median Jobe narrow.
convex, with a dense fringe of long seale-like hairs: lateral lobe <hort
with stout movable hook. arcuate end hook. and about seven uad-
rangular teeth on the inner margin, lavgest in the middle. <ingle
microscopic setwe arising from the notehes hetween the teeth,  Rear
of head with a transverse line of scars.

Dovsum of prothorax with two confluent scars. Burrowing hooks
moderate: legs scantily haivy.  Wing cases reach the hase of the fourth
abdominal segment.

Abdomen lanceolate. slightly depressed. with mnltiple scars on seg-
ments 3-9; lateral spines on segments 79, increasing in length poste-
riorly, those of segment 9 one-third as long as the tenth segment.
Dorsal hooks wanting: there is a trace of an impressed median line on
segments 4-G, and of a scurfy ridge on segments 7-9.  Appendagesas
long as the tenth segment, and about equal cach to cach.

GOMPHUS CONFRATERNUS Selys?

*(rooked River. Oregon, 21st September. ISTS. No. 540h. Hen-
shaw.”

Length, 25 mm.: abdomen. 17 mm.: hind femnr. 6.5 mm.: width of
head, 5.5 mm.; of abdomen, 7.5 mm.

Body lanceolate. depressed, hairy on edge of clvpeus. sides of
antennze, sides of the head below the eves. tibiz externally. and lateral
margins of the abdomen. Skin scurfy pubescent.  Second segment
of antennw half as long as the basal segment. the thivd segment five
times as long as both busal together. the fourth segment a minute
rudiment.  Mentum of labium (Plate XLIIL. fig. 3) with parallel sides:
median lobe very slichtly rounded, densely fringed with haiv-like
scales: lateral lobes short. arcuate. with long movable hook. and
short moderately incurved end hook six to nine quadrate teeth on the
inner margin, diminishing in size toward the base.

Burrowing hooks of fore and middle tibia strong.  Wing eases
reaching nearly the apex of the fourth abdominal segment.

Abdomen Ianeeolate, widest across the middle, regularly tapering
to the rather acutely pointed apex, with low. tlat triangular pointed
rudiments of dorsal hooks on segments 449, hetter developed posteri-
orly. Lateral spines on segments 6=9, increasing in length posteviorly.
those on the ninth segment reaching the middle of the tenth segment.
Appendages longer than the tenth segment. the laterals slightly
shorter thau the others.

I think the supposition as to numne a very safe one. sinee the nymph
clearly stands in about the same relation to that of (7. grastine/lus
as the imago holds toward the imago of that species: this ix perhaps
the commonest (Gonplius of the Northwest coast States,
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GOMPHUS SOBRINUS Selys?

Several exuviae were collected by Prof. R. €. Osburn at Seattle,
Washington.  This species occurs there, and is the only described
regional species to which nymphs of this type can be supposed to
belong.

Length, 40 mm.: abdomen. 27 mm.: hind femur. 5 mm.: width of
head. 6 mm.; of abdomen. S mm.

Body elongate, depressed. smooth.  Third segment of antenna hairy
along its edges, more than four times as long as the two basal. of
which the first = twice the second in size; fourth segment a minute
rudiment.  Labium (Plate NLILI. fig. 4) rather hroad. mentumn slightly
widened anteriorly: median lobe slightly rounded on front marein
and densely fringed with hairlike scales: lateral lobe short. stout,
abruptly narrowed beyvond the movable hook, where it ix sharply
incurved to form the end hook. hefore which on the inner margin arve
4-5 low. broad teeth, increasing in size proximally. Hind angles or
the head prominent, marked with narrow scars: hind marein with
three broader sears.

Burrowing hooks small.  Wing cases reaching the base of the
fourth abdominal segment.

Dorsum of the abdomen with distinet impressed median line on
segments 3-6, a pair of transverse small hrown spots on either side
the line on each of these segements: a flat, triangular rudiment of a
dorsal hook on the apex of the ninth segment. perhaps also on the
eighth.  Prominent lateral spines on segments 6-9, about equal in
size. those of segment Y one-third as long as the tenth segment.
Appendages longer than segment 10, and about equal in length each
to each.

DROMOGOMPHUS SPOLIATUS Hagen.

Exuviw, collected at Fort Wayne, Indiana. by Mr. E. B. William-
son. July 16, 1901. Imagos were observed commonly. flving along
the canal at the same place and time.

Length, 34 mm.: abdomen, 21 mm.: hind femur. 6.3 mm.: width of
head. 6 mm.; of abdomen. 8 nmn.

Body little hairy. strongly depressed. widest aeross the middle of
the lanceolately pointed abdomen. THead depressed. wedge-shaped,
pointed anteriorly. the labrnm nearly covered by the appressed and
flattened anteunwe.  The two basal segments of the antenna are globu-
lar. the first «a little larger, the third is more than twice as long as
both basal ones together, depressed and concave superiorly and
incurved at tip, and scurty hairy on the thick margins, the fourth
segnient a very minute ovoid rudiment.  Labium (Plate X LI, fig. 5)
moderate. hinge veaching posteriorly as far as the meso-thorax, the
mentum with parallel sides bevond the narrower basal third, the front
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border of the median lohe slightly concave, with minute double tooth
in the middle and with the usual fringe of scales. the Lateral lobes short
and stout with long strong movable hook and without end hook. hut
with 7=8 backwardly servate teeth on the inner margin, dimini<hing
in size toward the hase.

Legs depressed, hairy on edges, aind marked with curved longitudi-
nal bare scars the fore and middle tibie armed with stronely d“\;‘]“lw]
and conspicuous burrowing hooks.  The wing cases veach posteriorly
as far as the fourthabdominal segment.

Abdomen strongly depressed. lanceolate, widest across the middle
and sharply pointed at the apex.  Dorsal hooks rudimentary, vepre-
sented on segments 6-8 hy low apical clevations and on 9 by an even
longitudinal middorsal ridge, whose distal end is Slightly projecting.
Lateral spines on segments 6-9. on 6 very =mall. on 7 and » sne-
cessively longer and stronger and u little divergent. on 9 almost as
long ax the tenth segment, sharp-edged and closely appressed.  The
middle abdominal segiments are of about cqual length, the cighth is
slightly longer. the ninth is a third longer. and the tenth is half as
long as the ninth.  Appendages as long as the ecighth scement. the
laterals a ifth shorter than the others.

Subtihily LJC=SCIININ LG,
STAUROPHLEBIA RETICULATA Burmeister.
Plate NXXNXIX. figs. 1, 2.

* Nicaragua. Escondido River. 50 miles from Bluefieclds, September
3. 1892, collected by Dr. Charles W. Richmond. > Found on pile
near water.”

Length, 51 mm.: abdomen, 35 mm.: hind femur, 9 mn. s antenna, 5:
width of head at front across eves 9. across hind angles s ez of
abdomen. & mm.

Body elongate, little depressed. not hairy.  Head widest across the
very prominent eyes: antennwe T-jointed, pale: vatio of length of see-
ments from base outward Lo:1:t.5:1: L1:L2: 1.1, Labrum promi-
nent. rounder in front. with eranulate upper surface.  Face with a
subimedian pair of low obtuse elevations: mandibles with w conspic-
uous, shelf-like lateral prominence that ix armed with numerous short
curved spines pointing forward.  Vertex with the ocellar tuberele.
prominent. deeply bitid. ending above in two erect acute points: sides
of head hehind the eyes parallel as far as the rounded hind angles,
above cach of which is a longitudinal row of three or four tubereles:
hind margin concave.  Labinm (Plate NNXXINL fig. 2) very long, the
hinge almost reaching the bases of the hind legs: mentun narrow in
its hasal two-thirds, suddenly widened at distal end. where the mar-
gins are upeurved. sharp. and spinulose. Median lobe with a shallow
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V-shaped notel separating two low rounded lobes, each of which bears
a long, strong, straight, anteriorly directed spine, a short fringe of
hairs on the portion of the margin external to the spine. Lateral
lobes short, cach with a long arcuate movable hook. and a sinaller,
more slender; more arcuate. sharply pointed end hook. the inner
margin very finely denticulate.

Prothorax with the end of its dorsal disk laterally prominent and
acute: supracoxal processes obtuse. equal.  Minute tubercles cover-
ing the sides of the thorax, and rugulations on the bases of the wings.
Levs long: femora and tibiwe thrice banded with brown; tarsi 3:3:3-
jointed.  Wing eases reaching the base of the fifth abdominal segment.

Abdomen triquetral, widest on segments 6 and 7, slowly narrowed,
posteriorly: segments 2-9 of about equal length: segment 10 one-half
as long as the others, appendages longer than 9 and 10 together;
superior appendages very slightly shorter than inferiors, with a round
apical noteh and a sharp dorsal carina: laterals one-half as long,
straight on the external margin, convex on the internal margin,
especially toward the tip, where suddenly contracted to a long point.
Dorsal hooks represented by minute triangular rudiments on segments
O and 10, that of the tenth segment twice the size of that of the ninth.
Lateral spines on segments 6-10; on 6 minute; on 7 longer, hut hardly
reaching the apical suture: on 8 and 9 long. strong. prominent: those
of 9 almost reaching the level of the apex of the tenth segment; those
of the tenth segment short, triangular.  The lateral margins of the
eighth. ninth. and tenth segments and of the inferior appendages
finely spinulose serrate.

A single female specimen.  The venation is well enough indicated
on its wing sheaths to allow generie determination. and but one species
of Stanrophlehic is known.  The labium is very like that of the nymph
of Gynacantha, and quite different from that of other known Esch-
nine, but the tuberculate upper surface of the head and the external
process of the mandibles mark this as an archaic member of the
Gynucantha group of genera.

Genus ANAX.

Nymphs of this genus are common in every collection of aquatic
insects.  They are readily recognized by the shape of the head. with
the eves brouadly overspreading its sides (see Plate X1, fig. 1), and gen-
erally by the possession of lateral spines on abdominal segments -9
only. _dnwr junius Drury is probably the commonest species in the
whole collection of nymphs of the National Museum, and it is certainly
present from a larger number of different localities than any other
species.  Deseriptions and figures of this nymph have been published
by both Cabot and myself. the figure by Miss IHart ¢ being especially

« Bull. TIL State Lab. Nat. Hist., VI, pl. 1, fig. 5.

€.
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good: and other species are so very similar, there i~ little v in
detailed deseriptions of all parts. The differences ave chieflyv in size,
form of median and lateral lobes of the labium, and in the relative
lengths of the lateral spines and appendages of the abdomen,  The
descriptions of the two following species will therefore be contined to
a statement of those characters in which specitic differences hayve heen
observed.
ANAX LONGIPES Hagen?

A single huge cast skin from Jamaica, collected by Hubbard and
Schwarz, is here referred by supposition to this species. There is in
this case. however. no satisfactory assurance that the reference is
correct.

Length, 55 mm.; abdomen. 39 mm.: hind femur, 11 mm.: width of
head, 10 mm.: of abdomen. 10.5 mm.  The color pattern is well shown.
even in this cast skin (Plate XL, fig. 1).  The abium is as in Lo
junius, with vather prominent median lobe, divided te the hase by an
almost completely closed median cleft.  The superior margin of the
superior abdominal appendage is distinetly more convex than in [
juaiins, and the lateral appendages are w little longer, heing half as
long as the superior—a little less than half as long in L1, junius.

ANAX GUTTATUS Burmeister ?,
Plate X1, fig. 2.

A number of nymphs from Buitenzorg. Java. collected by D, G,
Fairehild, between April and December. 1896, all pinned. and some in
bad condition.

The largest, apparently not fully grown. measures in total length
42 mm., abdomen 27 mn.. hind femur 9 mm.: width of head 9 ..
of abdomen 10 mm. There is less development of color pattern in
this speeies.  The Iabium is similar as to its median lobe, but the end
of the lateral lobe is less truncated, more rounded externally, and the
rather stouter end hook. instead of heing pointed direetly hackward, is
inclined toward the opposite side of the body.  The upper line of the
superior appendage is very slightly convex, and the appendages are
all vather shorter and stouter than in the preceding species.

The reason for referring the nymphs to this species is that this
appears to be the common species of the East Indies and the only one
known from this locality. T am nnacquainted with the adult.

ASCHNA GALAPAGOENSIS Currie.
Plate XL, lig. 5.

There are a fow interesting little nymphs of this species, the Tareest
of them hardly more than half grown. from Chathanr Island (Gala-
pagos), collected in 1591 hy Dr. G. Baur and bearing the U S, National
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Muscum Aceession No. 26662, These are quite the most distinetly
marked species of the genus that T have seen.

The largest measures in total length 32 mm., abdomen 21 mm., hind
femur 6 mm.; width of head 7 mni.. of abdomen 7.5 mm.  The hinge of
the labinm (Plate NLITL fie. 6) reaches hackward barely as far as
the metathorax.  The median lobe 15 very short, and its middle cleft
is tightly closed all its length. The end of the lateral lobe is squarely
truncate, and not narrowed to the tip, and lacks end hook. The upper
line of the superior appendage ot the abdomen is straight — not convex
in the least -~ and the laterals are three-fourths to four-tifths as long as
the superior.

Lateral spines are obsolete on the sixth abdominal segment. and
smaltl on the seventh. but well developed upon the eighth and ninth,
thus exhibiting a developmient that has hitherto been considered as
distinetively characteristic of e Mr. Currie pointed out in the
original description of this species® that it is closely allied to &0 cali-
Sornica.and in my deseription of the nymph of that species? T have
mentioned the squarely truncated lateral labial lohes. correlated with
less development of the lateral spines of the abdominal segments than is
shown by nymphs of the more typical speeies of L Esclina.

Subfamily CORDUILLIGGASTRHKRIN (.
CORDULEGASTER DORSALIS Selys?
Plate NXXIX, fig. 3.

= Upper Firehole Basin, Yellowstone Park. 1872, C. H. Merrviam.”

Length, 35 mm.: abdomen, 23 mm.: hind femur. 7.5 mm.: width
of head, 3.5 mmi.: of abdomen, 8.5 mnu.

Blackish, clothed with tawny hair only on sides of thorax, legs, and
apical carine of abdominal segments. Head narrowed behind the
eves, hardly concave posteriorly.  Labium broad: median lobe with
the usual bitid middle tooth (fig. 14). the divisions of which are truncate
on the end. with a very shallow indentation on the side, followed by «a
straight row of five or six excessively minute denticles and the usual
fringe of hairs. Lateral setw, 6-7: mental setx, 8-9 cach side, the
outer five in a separate. stronger series and closer together: teeth as
usual.

Wing cases reaching to the middle of the fifth abdominal segment.

Abdomen regularly tapering to a sharp point; no dersal hooks: no
lateral spines: appendages decurved at apex, as long as the ninth and
tenth segments together: lateral appendages one-fourth as long as the
others.
« Pree. Washington Acad. Sci., 111, 1901, p. 385.

0 Bull. Ill. state Lab. Nat. Hist., VI, p. 45.
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Doctor Hagen mentioned under this specific name three nyinplis
from California. which agree with this one in the only diagnostic
charneter stated— the absence of lateral spines from abdominal <cg-
ments.  Doctor Hagen did not deseribe the form of the median lobe of
the labinm earvefully or mention the raptorial seta at all.

CORDULEGASTER DIADEMA Selys?

“Bright Angel. Ariz.. July 12 11. S, Barber, collector.™

Male.  Length, 35 mm.: abdomen. 23 mm.: hind femmrs © e
width of head, 8 mn.: of abdomen, S mn.

Body rough. hairy all over: head with prominent eyes anteriorly:
gides behind them at first parallel. then abraptly narrowed to the
straight hind margin. hefore which ix a pair of large sears. I'rons
with a shelf-like prominence fringed  with <tifl
vellow hairs.  Antennwe short. third segment as m
long as the first and sccond together. fourth half m <y

. . . g

as long, and the remaining segments suceessively .
shorter.  Labiwm ample: median lobe with the ° “
. v . n + Fia ~DIVIDE 3 AN

usual bifid tubercle (fig. 1) at its apex. each half I R

] . . L. P , : i TOOTH OF MIDDLE LOBE

of which is again bifid (:l\' in (. l//rl.x’ulfr»/).\‘). the OF NYMPHAL LABIUM. «,
1N CORDULEGASTER DIA

DEMA; I IN . DORSALIS,

Jower tooth hardly rising above the level of the
tringe of hairs at the sidex. Lateral sete 51 men-
tal setee 8-9 each side, the four outermost constituting « separate and
stronger seriex.

Abdomen regularly tapering. without dorsal hoolks or lateral spines.
with the usnal apical fringes of incurved hairs on segnments -t
appendages longer than segments 9 and 10 together. the laterals one-
fifth to one-fourth as long as the others.

After the above deseription was written Mr. Currie sent me from
the National Museum another specimen v cast <kin left by a nymph
at transtormation.?  This, he suggested, <hould belong to €% diudin,
since the imago of that species wis collected in the same locality. Tt
agrees closely with the younger nymph above dexeribed. except for
larger size.  Length. 47 mim.: ahdonten. 54 mme: hind femure > mm.:
width of head 9 mm.: of abdomen, 8 ni.

The wing cases reach only the fourth abdominal segment, and there
are shagey locks of hair on the <ides of the body below them.  The
ninth segment is shorter on the ventral side. and the tenth =egment i~
shorter on the dorsal side than preceding segments. The end of the
abdomen is nearly destitute of stifl hairs. whieh abundantly fringe the
high apical carine of the middle and basal segments.

Mr. F. (L Willard sent me aeast nvimphal <kin of this <pecies from
Tombstone, Arizona, in 1897

«Trans, Amer. Entom. Soc., X1T, 1885, p. 2.
»This i¢ the one mentioned by him in Proc. Fnt. Soe., Washington, V', 1903, p. 503,
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Subtiunily MACIRODMITIN A Koo

EPOPHTHALMIA ELEGANS Brauer.

There ix in the National Muscum a single aleoholic specimen of
nymph of this magnificent species, received through Oberlin College
from Rev. Cyrus M. Clark, Miyazaki, Japan. It agrees entively with
the desceription given hy Cabot of one in the Museum of Comparative
Zoologyv. from Canton, China.” but is a larger specimen: Length, 40
mm.; abdomen, 25 mm.; hind femur, 14 mm.: width of head, S . ; of
abdomen, 14 mm. There ave in the Cornell University colleetion a
number of imagos received from the same source. [ have compared
the venation in the wings of nymph and imagos, and have fully satistied
myselt that the nymph belongs to this species.  The uyvmphal wings
are distinetly spotted with blackish hrown, as deseribed in Cabot’s
paper. but it does not folow therefrom, as supposed in that paper.
that the wings of the imago would be likewise spotted. In Juntala
Harescens there are conspicuous spots of brown upon the nodus of
the nymphal wings, which, as everybody knows, are wanting in the
wings of the imago. I believe that these markings are ontogenetic
and that the developmental tendency is generally toward hyalinity
of wing membranc. and not toward infuscation.

This species differs from the more typical species of Zpophthalmia
by characters which I helieve will be regarded as justifying its generie
separation.  Aside from its huge stature, its singular color pattern,
its nnusnal proportions in length of male abdominal appendages, and
its smaller number of cubito-anal ¢ross veins, it has three other char-
acters in contradistinetion to the more typical species ot Zpoplithaliiia
that I regard of generic importance: (1) Its cubital vein where it
borders the subtriangle is straight and strong: in the others it is weak
and angulate.  (2) Its radial sector is gently and regularly curved; in
the others it i1s broken and distinctly ajog opposite the distal end of
the radial supplement. (3) Its ninth abdominal segment in the male
bears above a truncated cone; in the others it hears two basal denticles.

Since this is the largest and one of the most peenliar members of
the fauna of the Land of the Dragontly, I would suggest as an appro-
priate name for a new genus to contain it the classical Japanese name
Azumi.©

¢ The use of the name Nynthemiine for this subfamily in Bull. 111, State Lab. of
Nat. Hist VI, p. 5, was due to enforced haste in printing, whereby proof corrections
made by me were not received by the printer in time for incorporation into the text.

b Immature State of the Odonata, Pt. 3, 1890, pp. 9-11, pl. 1, fig. 1-1d.

¢ My friend and pupil, Mr. 8. Asada, of Tokio, informs me that the children with
whom he played as boy would sometimes capture a female of this species, tether her
with a thread, and use her ag a decoy to lure the males within their reach.



No. 1371 NEW DRAGON-FLY NYMPIN—NEEDIIAM. 6HOY

Subtionily LIBISLILUTN. 1.
PALTOTHEMIS LINEATIPES Karsch.
Plate XXNIN, fig. 4.

San Bernardino County, California. May. **.\. Koehele, collector, ™

Length, 23 mm.: abdomen. 14 mm.: hind femue, 6 nm.: widtl of
head. 6.5 mm.: of abdomen. ¢ nnn.

A smooth blackish species. paler ventrally, with vellowish, basal
rings on femora and tibize.  Tlead wider than long. with eves not very
prominent, well rounded: a very obtuse frontal ridec across the faee.
betore which the face is vertical, hehind which. sloping.  The curve
of the very obtuse and scurfy pubescent hind angles of the head,
beginning at the eve and ending upon the straight hind margin.
Labom broad. the hinge reaching posteriorly hetween the bases of
the middle legs, median lobe prominent. spinulose on marging lateral
lobes ample. each with 7-3 Jarge obtuse teeth on opposed lateral mar-
gins, the uppermost double. the others sepaated by deep notches,
ach armed with about four graduated spinules at tip internally: moy-
able hook stouter. but hardly longer than setw: lateral setwe 9: mental
setee 14-15 each side in a regular series, longest in the middle.

Legs short smooth: wing eases reaching the base of abdominal seo-
ment 7.

Abdomen broad, depressed. most narrowed posteriorly on the ninth
segment, tenth segment short. half as long as the ninth. but not
included in the ninth.  Dorsal hooks on segments 26 orect diminish-
ing in size from the front, on 6 very rudimentary. a trace on 7. want-
ing on 8-10: all hidden hetween the wing cases.  Lateral spines on
segments 8 and 9 short, sharp. straight. those of the ninth segment
not reaching the level of the apex of the tenth segment on the ventral
side.  Appendages short stout. as long as the ninth segment on its
ventral side: superiors and inferiors equal: laterals one-third <horter:
the inferiors spinose on lateral margins: the superior thick at base
with a strongly arcuate, median longitudinal. carina.

This singular nymph. so suggestive of the Cordulina in the form of
its hody and in the large teeth, higher than wide, on the opposed
edges of the lateral labial lobes, was so puzzling to me [ could not
resist the temptation to remove the wings of one xide from the <olitary
specimen. A moment’s examination of the venation shown was
cuough to settle its identity.

DYTHEMIS VELOX Hagen ?
Plate X LII. fig. 2.

There ix a single nymph in the National Museum that 1 take to belong
to thix species. Tt is from Sand River. San Marcos. Texus, and was
collected March 24, 1899, Tt is apparently not quite grown.
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Length, 17 mm.; abdomen. 8 mm.: hind femur, 5 mm.; width of
head. 5 mm.; of abdomen, 6.5 mmn.

Body smooth, depressed. greenish, varied with brown above. Head
depressed, sloping forward to the base of the antennw, strongly nar-
rowed beliind the eves to the nearly straight hind margin,  Labium
large, its hinge reaching posteriorly as far as the middle of the meso-
thorax: median lobe of the mentnm prominent, with a fringe of slender
scattered spines; mental setwe 9-10, the 5-6 outermost longer than the
others.  Lateral setee 10.  Hook slender, setiform: teeth almost obso-
lete, with the usual spinules.

Legs long and thin.  Wings reaching hackward as far as the middle
of the seventh abdominal segment.

Abdomen broad, depressed, with thin lateral margins.  Dorsal hooks
on segments 3-9 in a regular and even series. thin, flat. sharp-pointed,
that of the ninth segment bent downward at tip. Lateral spines on
segments 3 and 9, thin, flat, sharp. strongly convergent on 9, and with
spinulose-serrate external margins.  Ninth segment strongly concave
on dorsal apical margin; tenth anmular ineluded.  Appendages slightly
longer than segment % is on the dorsal side. short-triangular, sharp-
pointed, hairy on margins, the laterals a little
more than half the length of the others.

DYTHEMIS FUGAX Hagen?

1 have deseribed “a nymph from Roswell. New
Mexico, which [ have supposed belongs to this
species. It is very like the nyvmph deseribed
Fro. 2—Exp or asvodex  ahove. and referred to /). relor, except in the

::(:1“;}:,“:&:,:\T:F‘m form of the lateral spines on the eighth and ninth

abdominal segments.  Fig. 2 is a drawing of the
end of the abhdomen of this species. A comparison of this figure
with the photograph reproduced in Plate XLII, fig. 2, will serve to
show the differences. [ have deposited a specimen of this species in
the United States National Museum.

RHYOTHEMIS PHYLLIS Sulzer?
Plate X LI, figs. 1, 2.

Three nymphs apparently well grown.

Length, 19 mm.; of abdomen, 12.5 mm.: hind femur, 6 mm.: width
ot head, 5 mm.: of abdomen, 7 mm.

A short and very smooth species, with broad depressed abdomen,
Head pentagonal, with straight or slightly coneave hind margin,
obtuse hind angles. small eyves covering the lateral angles of the head
at midway its length, and with obtusely prominent labrum. Antennz
pale. 7-jointed. joints nearly equal in length excepting the third, which

« Psyche, 1903, p. 139.
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is one-third longer than the others.  Labium short. the hinee searerly
reaching the mesothorax: median lobe not very 1)11»mim~1;t. ita witdgs
straight and spinulose and a pair of spinules on the obtuse median
angle, end an elongate-oval, chitinous thickening on the middle of the
floor of the mentum: mental setae 10 cach side. fifth. countinge from the
side longest: lateral setee 5. longer than the slender, T:npm'in(r. nearly
straight movable hook: teeth on opposed edges low. <errate. incuryved.
cach armed with 3-4 graduated spinnles.

Legs long, thin, nearly bare, and longitudinally grooved.  Wines
reaching the middle of the seventh abdominal seement.

Abdomen triguetral, with sharp lateral edges, and flat sides sloping
like a low roof, oval in outline, the long appendages furnishing an
attenuate apical point.  Lateral spineson segments 8 and 9. stont. short,
triangular, those of the ninth segment as long as the tenth seoment.
Sevients slightly inereasing in length from the scecond to the ninth.
the tenth one-third as long as the ninth on the dorsal side.  Inferior
appendages as long as segments 9 and 10 together. superiors searcely
shorter, laterals one-third asx long.  Dorsal hooks on seements 310,
on 3 and 4 slender ereet on 5 and 6 broader, declined. on 79 still
broader, covering hasally their respective segments, their thin supe-
rior margins produced posteriorly in a sharp point: the hook on seg-
ment 10 similar. much smaller. its point obtuse.

Buitenzorg, Java.  D. G. Fairchild.«

@ While reading the proof of this article there have come to hand a number of
nymphs from Batangas, Philippine Islands, sent by my former pupil, Mre. €0 F.
Carstens, now of the provineial high school of that place.  These nymphs are
slightly larger, being fully grown (length, 22 mni.), the number of raptorial setee
upon the mentum of the labium is but 8 each side, and the third of these, counting
from the side, is longest.  Aside from these trivial differences, they are apparently
quite identical with the ones deseribed above.

I am able to make out in these some further venational characters that ~should
assist in identifying the species: The ante and post enbitals arve in the fore wing 12 and
8-9, respectively, and in the hind wing 8 and 10, respectively.  Vein (' is strongly
angulate at base of triangle in the fore wing, the apex of the triangle appearing
sharply retracted.  There iz one cross vein in the triangle, there are but three cells
in the subtriangle, and the space hetween the latter and the hind margin is very
narrow. There are three rows of cells beyvond the triangle for a distance, and there
ix & weakly developed median supplenient subtending one row of obligne cellx.

In the hind wing there ix a single enbito-anal eross vein before the trinngle: the
latter ix open, and the broad anal loop consists of two rows of large cells, the distal
row divided and double from **heel’” to “toe;™ from the proximal marginal vein of
the loop about five accessory sectors are decurrent to the hind margin.

The venation is not very different from that of such species of Newrothomis as
N equestris; It the sectors of the arculus are apparently separate at base in the Tore
wing, as they should not be in Newrothemis.  Specimens of the Batangas nymphs are
deposited in the National Museum.
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CROCOTHEMIS SERVILIA Drury?
Plate X LI, fig. 3.

Two nymphs somewhat similar to the preceding. apparently grown,
smaller.

Length, 3.5 mm.; abdomen. 3.5 mm.: hind femur, + mm.: width of
head. 4+ mm.; of abdomen, 6 mm.

Head pentagonal, straight behind, sides sloping from the laterally
prominent eyves, front somewhat depressed: all smooth execept the hind
angles inferiorly.  Labium short: median lobe with front margin
produced into a median obtuse middle angle, and with spinose mar-
gins.  Mental setwe 11-12 ecaeh side, the seventh (counting from the
side) longest: lateral setie 6 with an additional basal axial spinule;
movable hook longer and stronger than the setw, attenuate to the
slightly ineurved apex; teeth on opposed edges of Iateral lobes small,
serrate spinulose—each with three to four graduated spinules.

Legs long, thin, nearly bare, longitudinally grooved. Wing eases
reaching the middle of the seventh abdominal segment.

Abdomen sharply triguetral, widest in the middle, oval in outline.
Lateral spines on segments S and 9, stout, those on the ninth segment
about attaining the level of the apex of the tenth segment. Dorsal
hooks on segments 3-9, ereet and narrower in front, becoming
deelined and broader at base posteriorly; all sharp, longest on seg-
ment 6. Appendages longer than the last two segments on their dorsal
side, sharp-edged, the superior slightly deelined at tip, laterals paler,
one-third as long.

The reference of these nymphs to this speecies is made with misgiv-
ings. It can only be said, therefore, that imagos of this speeies were
sent by D. Gi. Fairchild from the same loeality, Buitenzore, Java, and
that in the venation rather scantily evidenced hy markings on the wing
sheaths there appear to be no serious disagreements. The nymphs
seem, however, rather too small. The reference is very doubtful.

ORTHEMIS FERRUGINEA Fabricius.

This speeies, which is common through most parts of tropical
America. was bred for me by Mr. F. G. Sehaupp, at Shovel Mount,
Texas, in August and September, 1897, and bred specimens are in the
National Museum and in my own ecollection. Its nymph is very simi-
lar to the nymphs of /athemis and Ladona, and agrees with them in
having the front border of the median lobe of the labium erenulate;
but it differs from both in lacking dorsal hooks, and its abdominal
appendages are mueh longer than in Plathemis.

Length, 22 m.; abdomen, 13 mm.: hind femur, 5.5 mm.: width of
head, 5.5 mm.; of ahdomen, T mmni.

Body laneeolate-eylindric, little depressed. Head somewhat cubical,
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with small eyes capping the antero-lateral angles. scarcely narrowed
on the sides hefore the obtuse hind angles: hind margin a litt)e con-
cave: frons very hairy.  Labium (fig. 3) short. hinge reaching hetween
the bhases of the fore legs.  Median lobe of the mentun moderately
prominent. with a strongly crenulate front horder, the crenulations
increasing in size on either side up to the hase of the prominent median
tooth. Mental setwe about 10 each <ide. the innermost indistinet, the
fourth (counting from the side) longest, the fifth and succeeding ones
suddenly shorter.  Lateral Tobes moderate. Lateral sctae s. hook mod-
erate. teeth serrate; each armed with three
or tour graduated spinules.

Prothorax with high and well-exposed
spiracles.  Legs rather short and very hairy:
held elose to the body in locomotion.  Wing
cazes reaching posteriorly as far as the sixth
abdominal segment.

Abdomen somewhat triquetral, widest in
the middle and tapering eradually to the
apex. without dorsal hooks but with dorsal
tufts of long hair rveplacing hooks on seg-
ments £-7. Lateral spines on segments 8 = :

Fii. 3.—LABIUM OF NYMPH  OF
and 9. of nearly equal size and in length  Grruews rerrverses,  rrow
equaling about one fourth the length of W
their respective segments.  Segments 8 and 9 concave on their dorsal
apical margins and 10 annular.  Appendages as long as segments 5-10
on the dorsal side (about asx long as 9 and 10 on the ventral side).
spinous margined, slender and sharp. the laterals less than half as long
as the others.

There are traces of single black bands on the sides of the thorax
and near the apex of the abdomen. ending upon the base of the lateral
appendages.  Base of the superior appendage black.

ORTHETRUM LEPTURUM Burmeister?
Plate X L1, tigs. 4, 5.

Twenty-nine specimens. some in very bad condition.  Buitenzorg.
Java, D. G. Fairchild: also a number of imagos from the same
loeality.

Nymph (apparently nearly grown). Length. 17 mm.: width of head.
4 mm.: of abdomen, 5.5 nnn.

Body slender, not depressed. with sides nearly parallel. and sharply
pointed abdomen. Head cubical, concave in front hetween the hieh.
prominent eyes.  Face and hind angles hairy: eyes situated before the
middle of the length of the head. the sides behind them nearly straight
and parallel as far as the rounded hind angles, hind margin ~careely
concave. Labium moderate, hinge reaching posterviorly to the meso-
thorax, median lobe prominent, with a brownish middle tooth, and

Proe. N. M. vol. xxvii—03——44
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the margin on either side of the tooth distinetly serrnlate. with
spinnles arising singly between the serrulations.  Mental sete 3 each

side. with an irregular transverse band of smaller ones across the mid-
dle. Lateral sete 8. Hook rather short, stout at hase, rapidly taper-
ing to w slender incurved point.  Teeth on opposed margins of lateral
lobes small, becoming obsolete at the inner angle, slightly hooked,
each armed with one or two short spinules.

Thorax slightly compressed, high.  Legs slender, hairy.  Wing
cuses reaching the base of the seventh abdominal segment.

Abhdomen triquetral, the sides nearly apparallel as tar as the eighth
segment.  Lateral spines on segments 8 and 9, straight. sharp, spinose
on external margin.  Dorsal hooks on segments 4-7, long, straight,
sharp, slightly declined at apex, decreasing in size anteriorly where
hidden between the wings. with spinose superior margins.  Append-
ages very long and slender, as long as the last three segments of the
abdomen together; laterals two-fifths as long as the others, all thinly
tringed with tawny hairs.  Segment 10 exserted. more than twice as
long on the ventral side as on the dorsal.

LIBELLULID gen.? sp.?
Plate X LI, figs. 11, 12.

Two small nymphs, apparently half grown. Length. 11 mm.

Stocky, rather smooth of body. with short legs.

Head of the type of Libellula, concave in front between the high,
narrow. very prominent eves. which are directed forward and are
situated before the middle of the head. Sides of the head scarcely
narrowed hefore the broadly rounded hind angles. Rear marked
with longitudinal scars.  Antennee pale with basal segments blackish.
Labinm ample. median lobe prominent, with a wide obtuse middle
tooth, on either side of which the edge ix strongly serrulate; stont
spinules arise singly between the serrulations: eleven mental setwe
sach side. the seven outermost in a stronger series; nine lateral seteae;
movable hook long. slender. straight to the incurved apex: teeth on
opposed margins about ten, strongly serrate, each armed with about
three or four graduated spinules.

Legs pale, scantily hairy: femora with two dark bands.

Abdomen blackish with paler margins. smooth. depressed, possess-
ing the merest rudiments of dorsal hooks on segments 4 and 5, where
hidden between the wings. There are very short bare lateral spines
on segments S and 9. one-fifth the length of their respective segments.
Segment 9 very strongly concave on its apical dorsal margin, less
than half as long on middorsal as on midventral line. Tenth segment
annular, included in the apex of the ninth.  Appendages short, hardly
longer than the ninth segment on its ventral side, triangular, yellow-
ish, with black bases: laterals one-third as long as the others. Seg-
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ment 10 one-half as wide ax 9, which, with the abbreviated append-
ages, gives the abdomen a truncate appearance,

I am wholly unable to locate these nymphs generically,  There is
no venation to guide. and they are immature.  Theyv will he found
to belong. however. to some genus wllied to 0t etrum. with which
they agree in all points except the <tructures of the apical abdominal
segments, the hrevity of the abdominal appendages. cte,

LIBELLULA SATURATA Uhler.
Plate XLII, fig. 1.

Prof. V. L. Kellogg has kindly sent me a bred specimen of this
species from Stanford University colleetion (lot 143, sub. 20). and I
have a number of nymphs kindly collected for me by Dr. Johu M.
Stowell at San Jose. California, in February. These latter. dated
Aprill 1897, are ™ from water eress in running water.”

This species is distinguished among its congeners by its hairviness, its
lack of dorsal hooks, and espeeially by the unusual brevity of the
lateral spines of the ninth abdominal segment.

Length. 26 mm.: abdomen, 16 mm.: hind femur. 6.5 mn.: width of
head, 6.5 mun.: of abdomen, S mm.

Body stout. depressed evlindrie, with squarish head and tapering
abdomen. Head of the usual form, very hairy on the hind angles.
Antenne with basal segments very hairyv. the ratio of length of <eg-
ments from the hase outward being as i1 1:2:1.2:1.6:2:20 There is
a transverse blackish band between the eves. inclosing a paler spot on
the frontal tubercle. The labiwum is large, with its hinge reaching
posteriorly as far as the metathorax. The median lobe of the mentum
is rather less prominent than usual. with smooth horder and no middle
tooth bearing recularly placed spinules.  Lateral scta 11-12. the six
outermost in a longer series.  Lateral lobes hroad. coneave, each with
9-10 lateral setwe and ahout ten low. crenate teeth with eroded <nm-
mits on the opposed borders. each armed with 3—4 craduated spinules.

Thorax blackish on the dorsum. darker around the spiracles, and
before the bases of the wings. Legs vellowish, hairy.  Wings reach-
g the seventh abdominal segment.

Abdomen with a single middorsal and a pair of obscure lateral longi-
tudinal lines: the dorsum of the tenth segment and the sides of the
appendages blackish.  Dorsal hooks wanting. Lateral spines on ~eg-
ments S and Y about one-cighth us lony ax their respective segments,
that of 9 a very little shorter than that of 8. Segment 9 coneave on
its dorsal apical margin: 10 annular. and almost included in the apexof
9. Appendages as long as segments 9 and 10 together, the superiors
and inferiors equal. spinous margined: the laterals about half as long.

A later sending of a fow aleoholic nymphs, veceived by the National
Museum from the United States Fish Commission. includes several
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specimens of this spevies from White’s Warm Springs, Saw Tooth,
Idaho. There are in the collection of the Illinois State Laboratory of
Natural History a number of specimens collected by Prof. S. A. Forbes
in the Yellowstone National Park, labeled ‘* Firehole, Jul. 19th, 1890.™
Theve is in the collection of Dr. O. 8. Westceott, of Chicago, Illinois. a
single imago collected by him in the Yellowstone Park. It will be
ohserved that these specimens, representing the northernmost lmit of
the known range of the species. come from warm water.  Possibly this
species. \\'hi('h appears to be common in ordinary waters far to the
southward, is able to extend its range through the agency of these

rarm streams, which furnish the proper temperature conditions for
the development of its nymph.  Possibly this is equally the case with
Mesothemis collocata. and with other species alzo.

LIBELLULA FORENSIS Hagen.

1 have of this species a single female specimen that was bred by Mr.
S. Bethel, at Olympia, W a~hmnton on May 2. 1898, and a number of
vounger nymphs taken earlier in the season by the same collector.
The imago was placed in alcohol hefore transformation was complete,
and is in a very bad condition, and hardly determinable. It appears
to be the species named above. and the structural characters of the
nymph point to the same species.

Length, 24 mm.: ahdomen, 15 mm.: hind femur, 6.5 mm.; width of
head. 6.5 mm.: of abdomen, 7 mm.

Body lanceolate, very hairy. Head compact, half as long as wide,
with small eves capping the high anterolateral angles, little contracted
behind the eves. where sides are nearly parallel to the Dbroadly
rounded and scurfy pubescent hind angles.  Antennw about as long
as the head, the relative length of segments from base outward:
Tol:l.8:1:L2:2: 1.5, Hinge of labium reaching backward as far as
the mesothorax.  Median lobe of mentum moderate. a toothlike pro-
longation in the middle of its tfront border, which is hordered with
spinules rather regularly placed. but not erenate.  Mental setae about
S each side in a short and sharp curve, all weak and fragile. Lateral
setw 6. Teeth about 10, low. subtruncate. subserrate, cach armed with
three or four graduated spinules.

Legs slender, very hairy.  Wing cases reaching hackward as far as
the hase of the sixth abdominal segment.

Abdomen lanceolate. widest on segment 6, and gradnally tapering
thereafter to a long point.  Dorsal hooks on segments 3-7. poorly
developed, except on middle segments, and hidden under thick tufts
of coarse hairs. Lateral spines on segments 8 and ¥, short, sharp,
straight, about a fifth as long as their respective segments. Append-
ages longer than the long ninth and tenth segments together. slender,
sharp. fringed with tawny hairs: laterals less than half as long as the
others.
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Since the ubove was written T have scen another specimen in the
Museum of Comparative Zoology. from Cache Valley, Utah (No, 654)
collected by C. Thomax.

SYMPETRUM MADIDUM Hagen?

A single fully grown specimen was collected for the United States
Fish Commission by My, Chauncey Juday in Lake Creek at Twin
Lakes, Colorado, on Angust 12, 1902, 1t i~ more strongly chitinized
than usual for nymphs of the genns, and differs from all others known
to me in the extreme reduction of the dorsul hook on the eighth
abdominal segment and in the relatively ereater length of the lateral
abdominal appendages. Its reference to wwdidim is move or less
doubtful. N decisune and S, atripes hoth bhelong to the Colorado
fanna.

Length (fully grown). 14.5 mm.: abdomen. ¥ mm.: hind femur, 4.5
mm.: width of head. 4.5 mui. : of abdomen. 5 numn.

Body short and rather stout, smooth. Head widest across the
anterior portion. where the eves are rather prominent and are et well
forward. The top of the head ix ~mooth and the obtuse hind angles
are strongly hairy. while the hind margin is nearly straight — perhaps
slightly concave. Antennwe slender and hardly longer than the head.
the length of the segments from the head ontward heing in the fol-
lowing ratio: 1:2:3:2:2.5:3:2.5.  Labium of the proportions usual
for the genus. with about 12 mental seta cach =ide. the tifth or
sixth (counting from the side) longest.  Lateral setee 120 diminishing
in size toward the base. the hook setiform. about as long as the ~cta
behind it. Teeth subohsolete, with the usual groups of spinules.

Legs slender. smooth.  Wing cases reach the middle of the ~ixth
abdominal segment.  Abdomen moderately depressed. and with rather
sharp lateral margins. Lateral spines on segments » and 9. straight.
on 9 ahout as long ax the segment and twice as long as on > Dorsal |
hooks represented on segments i-s, well developed on 6 and 7. smaller
and erect on 5. and on 8 rudimentary and very inconspicuons.  Neg-
ment 8 of abdomen slightly and scgment ¢ strongly concave on hind
dorsal margin: 10, annular. included in the apex of 9. Appendages
very unequal. the superior about three-fourths as long us the inferiors.
its tip attaining the level of the tips of the lateral spines of the ninth
segment. Laterals three-fourths as long a~ the superior. Superior
and inferiors with spinous margins, stout triangular pyramidal bases
and acuminate points set at an angle with the bases and directed pos-
teriorly. while the bases are divected upward.  Laterals pale yellowish.
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TRITHEMIS AURORA Burmeister?
Plate X LI, figs. 6, 7.

More than eighty specimens, some in very had condition: many
apparently well grown: Buitenzorg. Java, D. Gi. Fairehild.

Length, 16 mm.: abdomen., 10 mm.: hind femur, +.5 mm.: width of
head. 5.5 mm.; of abdomen, 6 mm.

A short. stocky nymph, with flat head and abruptly pointed ahdo-
men. ITead strongly flattened anteriorly and strongly sloping to the
tront. with hind margin nearly straight. sides sloping outward to the
eves. which are rather large and directed antero-laterally.  Antenna
seven-jointed pale heyond the second segment. Labium broad, its
hinge reaching the middle of the mesothorax: median lobe prominent,
obtuse at apex. its sides straight. thinly spinulose: mental setwe about
14, weak, inan indistinet series. the fifth to seventh each side longest:
lateral setze 10. in length equaling the very slender hook; teeth on
opposed edges obsolete of lateral lobes, but single spinules remain to
mark their position.

Legs rather short. hind tibiax showing a series of fine spinules.
Wing cases reaching the middle of the seventh abdominal segment.

Abdomen stont. little depressed, rounded dorsally, without dorsal
hooks. Lateral =pines on segments 3 and 9, short, stout, one-third as
long as their respective segments, spinulose on their external margins.
Tenth segment less than half as long on the middorsal as on the mid-
ventral line. more or less included in the apex of the ninth segment.
Appendages as long as the ninth segment on its ventral side: laterals
one-half as long as the others;, divarvicately curved at tips. Some
nymphs show paler markings on ocellar tubercle, and on apieal and
lateral margins of abdominal segments. Legs pale, with indistinet
darker bands on femora.

This is certainly a 7ritheinis, and one of the more typical group of
species; if not the one named above, then. at least. some closely allied
species.

DIPLACODES TRIVIALIS Rambur.

Plate X LI, figs. S, 9.

More than a hundred specimens, many in bad condition, and some
possibly not the same species, but not sufliciently distinet in their
present state for separation.  Some apparently grown. Also a num-
ber of imagos. collected at the same time and place: Buitenzorg. Java,
D. G. Fairchild.

Length, 11.5 mm.: abdomen, 6 mm.: hind femur, 3.5 mm.; width of
head, 4+ mm.: of abdomen, 4.5 mn.

Similar to the preceding species, but much smaller, with head less
flattenced in front and eyes more prominent laterally. Median lobe
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with very short spinules at regular intervals along its straioht <ides,
Mental setw 13, the second to sixth longest.  Lateral setas 1011, tecth
on opposed margins of lateral lobes serrate. small. uni-<pinulosc.

Abdomen similar to that of 70 «urora, without dorsal hooks. with
minute laterul spines on egments 8 and 9, sometimes aparently wanting
on 8, on 9 perhaps one-fifth as long ax that segment: seement 10 annular.
included in the apex of the ninth: appendages as long as 9 on the ven-
tral side, superiors a little shorter than inferiors. suddenly contracted
to a slightly declined tip, laterals « little shorter. three-fonrths as lone
as inferiors. ‘

On Plate XLI. figs. 6-10, I bring together figures of the nymphs of
the typical 7pitheinis aurora and of two aberrant species that are some-
times referred to the same genus. 7% #r/oialis and 7. e/ usculo, and on
Plate XLIV I bring together the wings of the same species. To /2/plu-
codes belongs, 1 think, #770/alis, for reasons well indicated by Doctor
Kriiger.” The single crossvein wunder the stigma with a long vacant
space before it, combined with the cubital branches of the hind wing
separated at their departure from the triangle are very characteristic,

As to T0 minuscule, with its more elongate nymplh. its reduced
venation, short anal loop and single row of cells bhetween the radial
sector and its supplement, I agree with Doctor Ris.” that it. together
with its nearest tropical American allies. will eventually have to be
separated trom 7»ithemi/s as a new genus.

TRITHEMIS MINUSCULA Rambur.
Plate N LI, fig. 10,

Full-grown nymphs collected at Gotha, Orange County. Florida. in
January, 1897.  While the species was not bred. its identification ix
positive, because the venation of the imago is fully indicated in the
wings of the well-preserved nymphs. and is unmistakable among the
species that belong to Florida. Imagos were sent from the same
locality a little later in the season.

The nymph measures in total length 12 mm.. abdomen 7 mm.. hind
femur 3.5 mm.: width of head 3.5 mm., of abdomen 4 .

Body stout. nearly smooth. Head somewhat depressed. especially
aeross the front, which ix flush with the very prominent and large eyves.
narrowed behind the eyes to the nearly straight hind margin.
Antennwe slender. shorter than the head: ratio of length of segments
from the base outward: 1:1.2:2.2:1.2:1.2:2:2.  Labium with
hinge reaching hackward to the mesothorax: median lobe very prom-
inent, its front horder not crenulate. but with a row of rather regu-
larly arranged spinules along the margin on cither side and a pair
close together at the tip of the median tooth-like prolongation.

aStett. Ent. Zeit., 1902, p, 127, b Fnt. News, NIV, po 219,
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Mental setae about 12 each side, the fifth (counting from the side)
longest.  Lateral lobes large, broadly concave. Lateral setee §; hook
slender, setiforn; teeth minute, almost obsolete. unispinulose.

Legs rather thinly elad with hairs.  The basal segment of the tarsus
is longer than half the length of the second or third segments. The
wing cases reach posteriorly as far as the apex of the sixth abdomi-
nal segment.

Abdomen triquetral. sharp edged; in outline, oval. Dorsal hooks
wanting. Lateral spines on segments 8 and 9, terminating very strongly
spinulose: fateral margins on these segments about a fourth as long as
the segments that bear them. straight and sharp.  Segment 9 slightly
coneave above on the apical marging 10 one-half shorter dorsally, one-
third shorter ventrally, than 9. Appendages as long as the last two
segments are on the dorsal side; superior and inferiors stout, with
thin, divaricate tips and spinous margins; laterals one-fourth shorter
than the others.

Color greenish, suffused with brownish dorsally, the brown divided
on thorax and abdomen by a narrow middorsal pale line that is most
sharply marked Dehind.  There is a row of dots cither side of the
dorsum of the abdomen extending from the hind wing to the bhase of
the lateral appendage. a pair of dots to each segment. There is a
divided brownish spot on the dorsum of the prothorax and another on

the mesothorax, and there are the usual bare sears on the rear of the
head.

MICRATHYRIA PALLIDA, new species.

Length, male, 29 nmm., abdomen 20 mm., hind wing 22 mm.; female,
length 25 mm., abdomen 17 mm., hind wing 21 mm.

Color pale, fulvous; face greenizh yellow. top of frons and vertical
tubercle washed with chalybeous.  Thorax nearly
uniform fulvous. without stripes, with black dots
sprinkled over the dorsum and narrow black lines
‘on some of the corinee about the wing roots.  Legs
vellowish fulvous, apical part of femora externally
and all of tibixe internally. and the tarsi blackish.

Wings hyaline, slightly flavescent at extreme base;

o —7  veins fuscous; stigma pale, fulvous. Abdomen

FI)(;’E:'(,_FE,;\‘&;:‘:‘Bf;; brownish fulvous. davker toward apex hy reason

CRATHYRIA - ralLipa  of confluence of fuseous tracts along the dorsal and

T lateral carine.  Appendages yellow.  Sides of ab-

domen little narrower hevond basal segments. regularly approximating
posteriorly. Appendages.as shown in figs. 5 and 6.

Venation of wings very similar in the two sexes. Ante- and post-
nodals in fore wing 11 and 7 respectively, in hind wing S and 8
respectively.  There ave 2 crossveins behind the stigma. There
are 3 cells in the subtriangle of the fore wing; there is one crossvein
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traversing the triangle. and there are 2 or 3 cells immediately there-
after with 2 rows following for a considerable space, im~|'¢-u.~.in;_r to 3
and to 4 at wing margin.  In the hind wing the triangle is open, there
is but a single cubito-anal crossvein hefore it, vein (', arises from its
outer side, distinetly apart from Cw,. the anal loop is rather short. with
a single row of cells along either side its bisecting vein except at the
**heel™ where there is a single additional cell

interpolated.

The hind lobe of the prothorax is produced in 0 | (552>
moderate quadrangular undivided postevior lobe  Fio. 5-Terwivan
fringed with tawny hairs, ) > i

\ - R . . AGES OF THE MALE

The vulvar lamina of the female is elongate tri-  or Micramuvria

angular. rounded on the tip, which nearly attains 90"

the level of the apex of the slightly produced sternum of the ninth
segment.

This speeies was bred at Sao Paulo. Brazil, by Mr. Adolph Hempel,
on October 8. 1897, and a number of adult specimens were captured
at large at the same time and place.

Nymplh: Length 12 mm., abdomen 7 mm. hind femur 3.5 mm.;
width of head 3.5 mm., of abdomen +.5 mm.

Body thick set; head highest in the rear. sloping torward, the large,
bulging eyes capping the antero-lateral angles, broadly rounded hehind
the eyes to the nearly straight hind margin.  Labium moderate, the
hinge reaching posteriorly beyound the hases of the fore legs. Mentun
wide. median lobe very prominent. its border not crenate. but armed
with spinules rather regularly placed and with a pair of spinules close
together at the tip, which is not produced forward to form a distinet
tooth; mental setw Y cach side. the tifth (counting
trom the side) longest. Lateral setw 6. Teeth
minute, serrate. unispinulose.

Thorax somewhat compressed. high: spiracles very
P 6—Grsiran  prominent, highest at their projecting inner angle.

nancLe axp LoBE - egs thing sparsely spinulose externally. Wing cases

OF MALE OF MICRA-
THYRIS PALLIDA.

reaching posteriorly as far as the middle of the sixth
- abdominal segment.  Tarsal claws increasing markedly
in length posteriorly. those of the hind tarsi heing twice as Tong as
those of the fore tarsi.

Abdomen (tig. ) triquetral. ovate. widest on segment 6. tapering
gradually to the ninth. which ix suddenly narrower.  Tenth segment
short, annular, almost included in the apex of the ninth.  Dorsal hooks
wanting. Lateral spines on segments 5 and 9 about a third as long as
the segments.  Appendages as long as segments O and 10 to;_-'o(lwr.‘
superior and inferiors of equal length. Taterals a little move than half
as long. .

This species clearly belongs to Micrathyrea, but T am not sure 1t
may not have heen desceribed already under ~some of the older names.
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some of which, relating to the South American fauna, T have no

knowledge of. I therefore present herewith a figure of the abdominal

appendages (fig. 5) and of the aceessory genitalia of the second abdom-

inal segment (fig. 6) of the male, and trust that these will render certain

theidentity of this species later when Brazilian J/ieratlyrias shall come

to be studied. ' :
TRAMEA EURYALE Selys?

Plate X1, fig. 4.

In the Fairchild collection from Java are a number of nymphs
belonging to a species of Zramica, here doubtfully referved to cwryale;
two otherspecies of Zrnea. T2 burneisteri and 7. ehinensés, are known
from the East Indies.

The apparently full grown nymph measures in total length 22 mm.,
abdomen 15 mm.. hind femur 7 mm.. width of head 7 mm.. of abdo-
men 8.5 mm.

Body and head of the usual form (Plate XL, fig. 4). Antenna longer
than the head: the relative length of the segments from the base out-
ward in the ratio: 1:1.1:2.5:2:2.3:2.4:2.6. Labiwm ample, with
about eleven mental setwe each side. the seven outermost in a close set
series of which the fourth or fifth is longest; lateral setwe 10, the basal
one smaller than the others. Teeth about 11 in number, low, serrate,
each armed with four or five spinules at tip.

Lateral spines on abdominal segments S and 9 ineurvate, exteriorly
spinulose, slightly longer on 9, almost reaching the level of the tips
of the inferior appendages. Superior appendage three-fourths as
long as the inferiors, and slightly longer than the laterals. The
inferiors strongly spinous on their margins.

PANTALA FLAVESCENS Fabricius.
Plate X1, fig. 5.

Side by side with the nymph of 7Zramea just described I place the
nymph of the cosmopolitan Funtala flarescens, tor the sake of showing
clearly the ditferences between the two genera they represent. In
Luntala the teeth on the opposed edges of the lateral lobes of the
labium are separated hy much deeper incisions of the margin and the
mid-dorsal terminal appendage is much longer than in Zrwmea.

Subfamily LIESTINE.
ARCHILESTES GRANDIS Rambur.
Plate X LII, fig. 3.
Folsom, California, July, 1885, and Hot Springs, Arizona, June 26,

1901: also Bright Angel. Arizona, July 12, Colorado Canyon, 3,500
feet.  Nymphs apparently grown.



No. 1371. NEW DRAGON-FLY NYMPIIS NEEDIAM. 13

Length 40, including gillx 12 mm.. abdomen 20 mm.. hind femur
~ .. antenne 9 . width of head 5 mm.. of abdowen .
Jody elongate, cylindric. [lead scarcely wider than the thorax.
with large, well-rounded, laterally prominent eyves, Jow ohtuse hind
angles, and a wide noteh hetween the latter on the hind marein,
Antennge long and very slender beyond the two husal segments.  Ratio
of length of segments in order from the base 1: L.o: 32520 Lo L
Labium very long and slenders hinge reaching posteriorly heyond the
bases of hind legs: mentum narrow. with sides parallel. suddenly
widened in its distal fourth; median lobe produced. rounded almont
truncate—in front, with a shallow. hardly closed median cleft: mental
soto T each side. decreasing in length internally: lateral setwe 54 of
which but one is on the hody of the median lohe. the others heing
upon the long, strong arcuate movable hook: lateral lobe (Plate NLITIL
fig. 7) trifid at its distal end. the divisions cach forming simple arcuate
hooks. of which the innermost—the end hook — is longest and strongest.

Thorax stout. short. Legs long. slender, smooth.  Wing cuses
almost reaching the apex of the fowrth abdominal segment.

Abdomen eylindrie, very slightly tapering on the last two segments.
with stout lateral spines on segments H-4. Tesser ones on su;_rmonis 3 and
4, and with serrulate late «al margins for the entirve length.  Segment 10
somewhat compressed, with a sharply compressed dorsal ridge. which
ends in a high triangular fold whose posterior margins are strongly
spinose.  Gills hroad. oblong. with parallel xides, obtuse apices. and
distinetly segmented axes: color hrown. with transverse median and
basal (this one interrupted on the axix) pale hands.  The better pre-
served specimens show the color to have been pale yellowish or green-
ish brown, with a transyerse row of arcuate marks on the rear of the
head. indistinet vertical bands on the sides of the thorax. narrow lon
gitudinal lines on the femora. a double row of hrownish c¢louds each
side of the abdomen, and two little transverse marks on the dorsum
of 3-T.

This species was hred forme hy my friend and former pupil. Mr.
Frank C. Willard, in the Huachuea Mountains. near Tombstone, Ari-
zona, in July, 1897, It was found at an altitude of from 5.500 to T.500
feot. The following interesting obsorvations as to its haunts and
habits are quoted from one of My, Willard's letters:

The water was a swift little mountain stream that kept appearing and disappearing
as it flowed down; also a deep reservoir, formed by damming a similar stream in
another canyon. The water wis very cold.  The nymphs [of trehil stes] were very
numerous. They were observed transforming about 10 o'cloek in the wmorning,
ascending the stems of cat-tails and horsetails about a joot above the surface of the
water. The imagos were very pale and flabby for some time after emergenee, and
even when fully developed they are very sluggizh, staying among 1he thick srass and
keeping their wings horizontal, instead of hokting them up, a= other damsel tlies do.
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Subfamily AGRIONIN K.

ARGIA FUMIPENNIS (Burmeister).

Several young specimens, collected at Gotha, Florida, on Jannary 1,
1897, by Mr. Adolph Hempel.  Numerous imagos of this species were
collected at the same place and time, and no other species of Argia.
These circumstances, as well as the structural characters of the nymphs
themselves, render the supposition very probable.

Length (very itmmature) 10 mm., gills 4+ mm. additional, abdomen
6.5 mm.

Body thickset and rather short. Head depressed, with moderate
eyes. behind which the large hind angles are rather squarely truncated
behind and rounded and scurfy hairy at the sides. The antenna arve
slightly longer than the head. The labium (Plate XLIII, fig. 9) is
moderate. with the hinge extending posteriorly as far as the meso-
thorax. Mental setae wanting as in other members of the genus.
Lateral setae 2 and a rudimentary third. Lateral lobe (Plate X1LIII,
fig. 10) lacking the usual notch that separates the inner margin from
the end hook.

Legs short.  Wings reaching only the base ot the second abdominal
segment.

Abdomen rather short, cylindrie, with the segments decreasing
slightly in length apically as far as the ninth, the tenth being slightly
longer than the ninth. Gills oboval, dark colored, the laterals, carinate
for a distance from the base. the carine being low and spinulose and
extending outward three-fourths of their length. Color dark, with
a transverse blackish band near the apex.

ARGIA sp.?
Plate N LII, fig. 4.

This species differs from other known species of the genus in the
possession of strongly triquetral gills, the lateral lamelle possessing a
high. sinuate lateral carina extending to the apex. The species appears
to belong to tepid or mineralized waters in the Rocky Mountains.
Full-grown specimens are from Bright Angel. Arizona, collected by
Messrs. Barber and Schwarz on July 13, and from White Sulphur
Springs. shore of Grreat Salt Lake, Utah, collected by Messrs. Hubbard
and Schwarz.  There are younger specimens in the Illinois State Lab-
oratory collection, obtained by Professor Forbes in the Yellowstone
Park, and Professor Cockerell has taken immature specimens of it in
the tepid brooklets that flow outward from the Las Vegas Hot Springs
in New Mexico.¢

Length, 12 mm.; gills, + mm. additional; abdomen, 7 mm.; width of

~

head, 4 mm.; of abdomen. 2.5 mm.

¢These are the nymphs referred to in Psyche, X, p. 136.
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Body hholt .md »tout hcqnonll\' incrusted and showing little mlur
pattern, little hairy. Head depressed. subguadranenlar, with well-
rounded eyes capping the antero lateral angles, and with the hiwd
angles rather prominent and very obtuse. and hairy externally. a deep
notch in the hind m‘num between the hind angles.  Autenuae about s
long as the head. the relative length of the segments for the hase ont-
ward being as follows: 1:1.2:2.5:2: 1.2: [: 1. Labium moderate. the
hinge reaching posteriorly as far ax the mesothorax.  Median lohe
prominent, its border finely spinulose.  Lateral setae 3. preceded by
one or more small spinules. Hook stout, arcuate. 1 Ive already
published a figure of the lubium of this species.” .

Thorax stout, not at all depressed.  Legs short. Wings reaching
postertorly well over the fifth abdominal segment. l

Abdomen short. slightly tapering. the scgments hevond the <econd
decreasing successively a little in both length and dimmeter as far as
the ninth; the tenth distinetly longer than the ninth, and emarginate
on itz apical margin on the dorsal side.  Gills oblong. their margins
parallel almost to the tip. there tapering suddenly: laterals triquetral
and concave internally, with a high sinunate external carina extending
to the apex: dorsal gill with two less developed carinane on its sides:
all blackish mottled. with a more or less distinet subapical transverse
paler bald. and white tips.

HYPONEURA LUGENS Hagen.
Plate XLII, fig. 5

I have already described this species.” hut without ticures. 1 give
some fignres herewith to aid in comparing with the foregoing nearly
allied species of Arvgia. In Plate NXLII fig. 5. is shown the nymph
and dlso a lateral view of a detached eill lamella.  In Plate NLITIL
fig. 8. is shown the labium as viewed from within.  This form is one

of the most generalized of the .Lgr/onine (s str.).

TELAGRION DACKII Calvert?

A single full-grown female nymph, collected at Gotha, Florida. on
Jannary 1. 1897, by Mr. Adolph Hempel.  Its slight form. long
ahdomen, and moderately long and slender legs secem to foreshadow
the proportions these parts have in the adult of the species to which
they are here referred, and there is hardly any other species inhabit-
ing Florida to which they could bhe supposed to helong. The wings
are unfortunately crumpled within their sheaths, and do not admit of
an examination of the venation.

Length, 13 mm. : gills, 5.5 m. additional: abdomen. 12 mm.: width
of head. 3 mm.: of ahdomen. 1.5 nmm.

@ Bull. 68, N. Y. State Museum, pl. x1v, figs. « and /.
"l’s\(ho X pp- 135, 136.
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Body very slender, with long eyvlindric abdomen. Head depressed,
with eves very large and laterally very prominent, the sides of the
head sloping hehind the eyves to the obtuse and senrfy pubescent hind
angles between which is a deep noteh on the hind margin.  The three
basal segments of the antenna (which only are preserved) are in rela-
tive length from the base outward as 1:1.5:3. The labium (Plate
NLIII, fig.13) is long and slender, with the hinge reaching posteriorly
as far ax the mesothorax.  The median lobe ix rather obtusely promi-
nent: there are three mental setwe each
side, decreasing in length toward the
median line. There are six strong lat-
eral setee, and the end hook is rather
short and stout. The inner margin of
g ! the lateral lobe is rather strongly convex
Fi6. 7.—Catpal 6iit paverie of  and terminates in a stout and arcuate end

NYMPUH OF TELAGRION DECKII, FROM . .

e SIDE, hook, above which on the end is a row

of four teeth in a straight row. diminish-
ing in size externally, the outer angle being nearly a right angle.

The legs are slender and not very long:; each tfemur shows a faint
subapical brown ring.  Wings reaching the base of the fourth abdom-
inal segment.  Thorax rather small.

Abdomen long. slender, cylindrie: segments 2-8 of equal length,
the ninth a little shorter, and the tenth half as long as the eighth.
Gills (fig. 7) almost half as long as the abdomen, narrowly oblong,
widest just beyond the middle and abruptly narrowed to submucro-
nate tips, the basal half of both margins of each gill thickened and
spinous, but not jointed where the thinner margin begins.

TELEBASIS SALVA Hagen.

Bred specimens from Mr. F. G. Schanpp collected at Shovel
Mount, Texas.

Length. 14 mm., including gills, 3.3 mm.; abdomen. t mm.: width
ot head., 3.5 mm.

Head depressed, much wider than succeeding parts of the body,
with large laterally prominent eyves, low hind angles. a sharp notch
between them on the hind margin.” Antenna
much shorter than the head is wide. Labium
short. hinge hardly reaching the mesothorax. ;

Legs moderate, scantily spinulose.  Wing  Fie.8.—MippLE eILL LANELLA
cases reaching the middle of the fourth abdom- 77 77 F SERERey
inal segment.  Abdominal segnients of about
equal length, cylindric: the tenth a little shorter than the others.
especially on the dorsal side. Gills (fig. 3) oblanceolate, widest at
three-fourths their length, and suddenly narrowed to an obtusely
rounded apex. their margins smooth, marked with a few distant faint
brown spots, and trachea more or less pigmented.
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ACANTHAGRION CHELIFERUM Selys.

This species was reared at Sio Paulo. Brazil, September 20, 1507,
by Mr. Adolph Hempel.  The following deseription is drawn from a
single cast skin, lacking ¢ills and otherwise somewhat mntilated: the
skin wus accompaniced by the tencral male imago that had emerged from
it, and in the sume sending were other maturer specimens of the same
species, serving to render certain the identitication of it by direct
comparison. No nymphs of the genus being known. it is thought
worth while to deseribe those characters that are shown by the present
speciiiens, more especially beeause the most important of these wre in
the labium. which ix well preserved.

The nymph measures in total length of hody (eills wanting) about
13 man.: abdomen, 7.5 mn.; hind femur, 3 mn. )

Jody and head of the same form and proportions as in Zudlagua
and Aschuwra.  Antennwe longer than the Lead, the ratio of length
of segments from the base outward being: 1:1.5:2.2:2.2:2:1.7:1.
Labium (Plate XLIII fig. 11) moderate, mentum regularly widened to
the base of the lateral lobes, just before each of whieh isa row oblique
of minute spinules neav the lateral margin: one mental seta cach side.
Lateral setwe 7, strong; movable and end hooks both well developed,
the end of the lateval lohe (Plate XLIII. fig. 12) between these hooks.
thin and rather evenly denticulee on its revolute margin, the outer
angle well rounded.

Legs slender. scantily armed with minute spinules.  Wing cases

reaching posteriovly as faras the apex of the third abdominal segment.
HESPERAGRION HETERODOX.UM Selys.

This exquisite damsel ly was bred for me by Mr. Frank . Willard
in the Huachucea Mountains near Tombstone. Avrizona. in the latter
part of July, 1897.  The altitude
was near 7,500 feet. The situa-
tion was a deep reservoir of cold
water, formed by damming a
stream  that flowed throngh a
narrow canyvon. The imagos of
the species * spent most of their
time among the joint-grass that
erew in the edee of the water.”

The nymph measures 15 mi.:
gills, 4.5 mm. additional: hind

femue, A . ; width of head. . o —pates or sy oF s .
2.5 mm.: of abdomen, 2 nm. HETERODOX UM, THE 1 ATERAT LOBE OF THL SAMF,
- MORE ENLARGED,
Body elongate, slender. grad-
wally tapering posteriovly.  Head wide. with eyes laterally very
prominent, and the sides broadly rounded behind the eyes to the
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excavate hind margin.  Antennwe longer than the head, six. possibly
seven, jointed, the last suture being indistinct, the ratio of the seg-,
ments from the base outward being as 1:1.4:1.8:1.8:1.1:1:.37?
The labium (fig. 9) is of moderate size. The mentum is regularly
widened to the base of the lateral lobes. The median lobe is moder-
ately prominent, smooth on the edge and with straight sides. Mental
setae four (in one case on one side three) each side. Lateral lobe with
six sete, a stout movable hook, three distinct
teeth on the end above the end hook, and the
outer angle angulate with unusual sharpness. its
margins scarcely edenticulate.

s or syuen or The legs are rather short. The wing cases reach

neseeracriox netero-  posteriorly as far as the middle of the fourth

POxTE: abdominal segment.

The abdomen is cyvlindrie, with segments of nearly equal length,
slightly diminishing in diameter toward the end, the tenth segment
somewhat emarginate on its superior apical margin. Gills (fig. 10)
oblong-oval. widest just beyvond the middle, broadly rounded at the
ends, and with somewhat darker pigmentation along the axis.

F1G.10.—MIDDLE GILL

LEPTOBASIS sp.?

Four nyvmphs, not fully grown, collected by My, Angust Busch at
Cataiia, Porto Rico, in Jannary, 1899,

Length, 13 mm.; gills; 4 mm. additional: width of head. 3 mm.: of
abdomen, 2 mm.

Slender, pale, short-lecged nymphs. with broad. depressed head,
large, laterally prominent eyes, behind which the sides slope abruptly
to the obtusely prominent hind angles. be-
tween which on the rear of the head ix a
deep and well-rounded excavation. Anten-
newe longer than the head; ratio of segments g 11 —MiopLe eiis LaeLLs oF
1812815l A g B ad,  ILmlbilewn miodemlie, — IR 00 LRI 972 oH
. . . . PorTo RIcO.
its hinge reaching backward as far as the
mesothorax, its median lobe very prominent, with serrulate margins,
the serrulations directed laterally, and, therefore. in opposite directions
on the two concave sides. One mental seta only each side. Lateral
setee, 3. End of the lateral lobe above the end hook with a series of
+-5 minute recurved denticles, diminishing in size to the outer angle.

Legs short and rather slender.  Wings reaching as far back as the
apex of the fourth abdominal segment.

Abdonien eylindrie, the segments of about equal length, or the two
hindmost stightly shorter than the others and narrower.  Gills (fig. 11)
oblong, obtuse at apex, with a broad longitudinal diffuse pigmented

-

axial tract, and pale margins.  Each gill is divided transversely across
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the middle by a suture into two parts, of which the hasal ix thicker
and more strongly chitinized and has spinulose edees. On the dorsal
side the brown of the skin is divided by a pale, narrow, longitudinal
line, close beside which is a pair of blackish dots upon the apex of cach
segment.
EXPLANATIONS OF PLATICS,
Prare XNXVIIL
Fig. 1. Nymph of Gomphoides stigmeatus from Texas.
2. Nymph of Phyllogomplins athiops? from the Congo.
3. Labium of the same.
4. Nymph of Ophiogomplius bison fromi Lake Tahoe.

5. Part of labtum of same, -
6. Cast skin of nymph of Gouplus minutus from Florida.

Prarte NXXIN.

Fig. 1. Nymph of Stawropllebic reticulata Irom Nicaragna.
2. Labinm of same.
o

3. Nymph of Cordulegaster dorsadis?, with labinm partly opened.
4. Nymph of Paltothemis liveatipes from California.

Prare XL.

=
=
15

-

. Cast skin of nymph of Jtnar longipes? from Jamaiea.

. Nymph of Anar guttatus? from Java.

Nymph of _Eschna galapagoensis from Chatham Island.
. Nymph of Tranea enryale? from Java,

. Nymnph of Pantala fluvescens from Java.

0 1S

-

[<1]

Prare XLIL

Fig. 1. Nymph of Rhyothemis plyllis? from Java.
2. Lateral view of the same.
3. Nywph of Crocothemis servilia? from Java.
4. Nymph of Oethetrion lepturion? from Java.
5. Lateral view of the same.
6. Nymph of Trithemis aurora? from Java.
7. Lateral view of the same.
8. Nymph of Diplacodes trivialic from Java.
9. Lateral view of the same.
10. Nymph of Trithenis winusenla from Florida.
11. Lateral view of unidentified Libellulid nymph from Java.
12, Dorsal view of head of same.

Prate XLIT.

=]

i

. Nymph of Libellula saturate from California.

. Nymph of Dythemis velor? from Texas.

Nymph of Archilesies grandis from Arizona.

Nymph of .Irgic sp.2 from Rocky Mountains (hot springs).
Nvmph of Hyponeura lugeus from New Mexico (gill detached).

C}l:{—:v;l\')—‘

bl

Proc. N. M. vol. xxvii—03



720

Fig. 1.

Fig.

oo

S

oA |

10.
11.
1128
13.

PROCEEDINGS OF TIHE NATIONAL MUSEUM. VoL

. XXVII.

Prare NLITT.

Labium of uymph of Gouphoides stigmatus.
Labium of nymph of Gomphs minutus.
Labium of nymph of Gomphus confraternns?
Labium of nymph of Gomplies sobrinus?
Labium of nymph of Drogomphus spoliatus.
Labium of nymph of _Eselina galapagoensis.

. Lateral lobe of labiuny of nymph of Archilestes grandis.

Labinm of nymph of Iyponewra lugens.

. Labium of nymph of Argic funipennis.

Inner view of lateral lobe of the same.
Labinm of nymph of _fcanthayrion cheliferum.
Inuer view of lateral lobe of the same.
Labium of Tvlagrion dwcckii?

Prare XLIV.

The wings of Trithemis aurora?.

. The wings of Trithemis nminuscula,
. The wings of Diplacodes trivialis.



